Prolonged exposure to strongly absorbed light decreases the photoconductivity of well-annealed amorphous chalcogenide (Se, As, Se3, and As2S3) films, similar to the behavior observed in hydrogenated amorphous silicon and organic amorphous polysilanes. This change is removed by annealing near the glass transition temperature. The reversible change in photoconductivity appears to be an intrinsic effect in amorphous semiconductors. The optically induced defect-creation reactions responsible for this, and for light-induced changes in ac conductivity, are discussed in detail.
I. INTRODUCTION The reversible photostructural change, a decrease of the optical gap Eo (photodarkening) after illumination and removal of the change by annealing to the glass transition temperature Tg, is well known in amorphous chalcogenides. ' Several mechanisms have been proposed to account for such a reversible change.
It is evident that photoinduced reversible changes can accompany defect creation by illumination and annihilation by annealing. Recent reports on electronic transport (ac conductivity, cr") (Refs. 5 and 6) ' The photoinduced increase in deep trapping of electrons and holes in a-Se observed by xerographic techniques was also explained in this manner. ' The formation of a STE state is illustrated schematically in Fig. 3 Fig. 4 . Note that the STE state is produced from an excited, free-exciton state by illumination, ' ' not by the thermal energy U shown in Fig. 4 
where n (0} is the initial hole density in the band states.
Substitution of Eq. (2) Table I ).
The fact that a light-induced decrease in photoconductivity is not observed in the case of a-Se illuminated at 300 K is understandable in this context since the glass transition temperature for this material is comparable to room temperature; thus the rates of inducing and annealing of the change in photoconductivity would be comparable at 300 K and no net effect is therefore expected.
Relaxation times should increase rather rapidly, however, as the temperature is lowered below Tg, and so a lightinduced decrease in the photoconductivity in a-Se should begin to be observed at temperatures a few tens of degrees below T, although this has not yet been investigated. (A pronounced effect is observed at a measurement temperature of 90 K -see Table I.) At this point, we should also discuss the possible (microscopic) reasons for the observation of a stretchedexponential decay law for the time evolution of the photocurrent under conditions of constant illumination (Fig.  2) (Fig. 3) .
We turn now to a brief discussion of the photoinduced changes in ac conductivity observed experimentally. ' Previously, ' we have ascribed the photoinduced changes in cr(co) to the photocreation of STE defects, such as P4, C, ( Yz in Fig. 3 ). We also discuss the reversible photoinduced changes in ac conductivity observed in amorphous chalcogenide materials. ' We ascribe this behavior also to the photogeneration of diamagnetic, i.e. , charged, coordination defects, as for photoconductivity. However, it should be stressed that these bond-breaking mechanisms, and others giving rise to light-induced ESR, do not account for all photoinduced phenomena in amorphous chalcogenides. In particular, photodarkening most likely results from changes in interchain interactions not involving covalent bond breaking. ' 
